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DETAILED DESCRIPTION 



[Detailed explanation of the device] 
[0001] 

[Industrial Application] 

This design is related with suitable light diffusing sheet material to diffuse uniformly especially 
the light in a liquid crystal display drawn from the light source (light) about the light diffusing 
sheet material for diffusing uniformly the beam of light drawn through the light guide plate from 
the light source. 
[0002] 

[The issue which a Prior art and a device tend to solve] 

In the conventional liquid crystal display device 21, As shown in drawing 6 , through the light 
guide plate 23, diffusion passage is uniformly carried out by the condensing plate 24, and the 
beam of light irradiated from the fluorescent tube (back light) 22 allocated in the back side of a 
liquid crystal panel has composition led to the liquid crystal display element 25 arranged above 
the condensing plate 24. 
[0003] 

And as the light diffusing sheet material 12 (refer to drawing 2 ) for [ this kind of] the 
conventional liquid crystal device display, In order to prevent sticking with a light guide plate to 
the light guide plate 23 side of the transparent plastic sheets 13, such as polyethylene 
terephthalate (PET), and the sheet 13, What stuck and painted the mat material 14 having 
contained the silica particle and the diffusion zone 15 which comprised a mixture of a binder and 
a bead at the liquid crystal display element side was used. 
[0004] 

However, since the loss (loss) of the light at the time of contact with the silica particle contained 
in the mat material 14 was large according to the composition of the above-mentioned 
conventional light diffusing sheet material 12, brightness insufficiency was not able to be denied. 
[0005] 

[Means for Solving the Problem] 

A place which this design is devised in view of a problem which the above-mentioned 
conventional technology was holding, and is made into the gist, It is the light diffusing sheet 
material which comprised a binder painted on one field of a substrate sheet which comprised a 
substance which provides embossing in one field and has transparency, and said substrate sheet, 
and a diffusion zone which comprised a mixture of a bead. 
[0006] 

And as a substrate sheet used for this design, Clear glass, an acrylic resin, polycarbonate (PC), 



polystyrene, If it is a thing of idiosome, such as polyethylene terephthalate (PET) resin and an 
inorganic transparent substance, it is usable, and although sheet thickness in particular is not 
limited, in consideration of the difficulty nature of processing, handling nature, elasticity 
according to a use, endurance, etc., its about 10-500 micrometers are preferred. 
[0007] 

As a bead, it is usable in clear glass, inorganic transparent substance, organic transparent 
substance, transparent plastic resin (for example, acrylic, urethane, vinyl chloride), and colored 
plastic resin (titanium dioxide content acrylic bead) etc. Although particle diameter in particular 
of a bead is not limited, in consideration of an optical diffusion effect, its about 1-50 micrometers 
are preferred. 
[0008] 

Next, as transparent beads, an acrylic resin bead, a glass bead, etc. can be used and, as for both 
mixture ratio, 99: 1-1 :99 (weight ratio) are preferred, when mixing and using transparent beads 
and a coloring bead in consideration of an optical diffusion effect in this case. 
[0009] 

A bead makes a bead in which particle sizes differ intermingled preferably, and is used. As an 
arranging mode of a bead, if an optical diffusion effect etc. are taken into consideration, Making 
a bead laid under the binder and a bead selectively laid under the binder intermingled, and using 
it and a mode over which a bead is distributed so that distribution or the substrate sheet surface 
may be mostly worn on the substrate sheet surface are preferred. 
[0010] 

As a binder, transparent plastic resin (for example, an acrylic resin or urethane resin) can use it in 

this design. 

[0011] 

Although thickness in particular of a light diffusion layer is not limited, in consideration of 
difficulty nature, intensity, an optical diffusion effect, etc. of painting on a substrate sheet, its 
about 5-50 micrometers are preferred. 
[0012] 

On the other hand as a construction mode of embossing provided in the substrate sheet surface, 
Begin a mode which arranges the section semicircular state embossing 3 and 3 of a large number 
as shown in drawing 3 , and .... tidily, and forms them, and a desired optical diffusion effect etc. 
are taken into consideration, It is also possible to change roughness and fineness of a state of 
aggregation of embossing, to arrange, combining embossing of a different size arbitrarily, or to 
only carry out embossing of same size to disorderly arrangement. 
[0013] 

As shape of embossing, it is drawing 4 (a). And (b) It is a convex configuration as shown, When 
a thing of section semicircular state or the shape of a half-ellipse can be applied and it is section 
semicircular state embossing, Diameter (D) When about 1-10,000 micrometers is section half 
ellipse-like embossing again, it is the major axis direction length (A). 2-10,000 micrometers The 
direction length of a minor axis (B) One to 9,000 micrometer Height (C) If that it is one to 2,500 
micrometer takes an optical diffusion effect into consideration, it is preferred. As another mode 
of said section semicircular state embossing, of course, an outline gestalt of a section can form 
embossing so that it may be equivalent to a part of circle. 
[0014] 

As embossed geometry other than these, it is drawing 5 (a), for example. As [ showed ] The 
embossing 3b of shape produced by carrying out half-segmented [ of the pillar ] to a lengthwise 



direction, and drawing 5 (b) Embossing 3 c of shape produced by carrying out half-segmented [ 
of the gourd as shown ] to a lengthwise direction, Or if the shape of a section half ellipse carries 
out a basis, it is drawing 5 (c). There are the what is called boiled-fish-paste type embossing 3d 
as shown etc., and in short, if a section of a height direction is a semicircle shape or half- 
elliptical thing, it is applicable. Even if it is embossing of different shape from embossing of 
these shape, if an optical diffusion effect of light diffusing sheet material can be improved, in 
short, it is applicable to a web material of this design. 
[0015] 

As an embossing execution method on the surface of a substrate sheet, Between an embossing 
roll which heated a plastic film etc. and was sculptured into an embossed pattern, and rolls which 
carried out rubber covering (1) Through, What is called a "heat pressing method 1 ' cooled and 
rolled round after carrying out encaustic attachment, and (2) A template sculptured into an 
embossed pattern is pushed against a plastic film, There is what is called a "vacuum forming 
method" that makes between a template and plastic films a vacuum simultaneously, sticks a 
plastic film to a template and fabricates it. 
[0016] 

Composition of a manufacturing method of light diffusing sheet material of this design makes a 
diffusion zone form with a roll coat method of common knowledge of the binder / bead coating 
liquid which has a predetermined presentation in a substrate sheet by which embossing 
construction was first carried out by a method mentioned above on the substrate sheet surface. 
[0017] 
[Example] 

It explains referring to the drawing which attached the example of this design hereafter. 
[0018] 

By composition of this design, as shown in drawing 1 , the beam of light generated from the light 
source 11, The light guide plate 2 is penetrated, and after there is nothing with how often and 
repeating contact, refraction, and reflection with the transparent beads 6 and/or the coloring bead 
7 which have been arranged in the diffusion zone 5 through a repetition of reflection and a 
penetration within the embossing 3 provided in the substrate sheet 4, the diffusion zone 5 is 
passed. Thereby, since the grade of diffusion of the light which passed the diffusion zone 5 of the 
light diffusing sheet material 1 will become homogeneous and this homogeneous diffused light is 
supplied to a display part, the display by which luminosity has been improved is obtained. It not 
only can adjust the grade of diffusion of light by arranging the transparent beads 6 in the 
diffusion zone 5 further, but, Also enable the degree of luminosity by adjusting the mixture ratio 
of the transparent beads 6 and the coloring bead 7, and correspondence according to a use is 
enabled, and contact and adhesion with the light guide plate 2 and the web material 1 are 
cancelable by the embossing 3. 
[0019] 

Example 1 diameter The casting type was sculptured into a 500-micrometer hemispherical 

embossed pattern. 

[0020] 

As a substrate sheet, it is polyethylene terephthalate of the thickness of 100 micrometers. (PET) 
After clamping the sheet (made by "PETT-100" diagram foil incorporated company) to the cast 
described [ above ] type and heating and softening it, the gap of a mold and a sheet was made 
into the vacuum, and the sheet was stuck to the mold and fabricated. After cooling this, the 
vacuum was cut, mold goods were taken out and hemispherical embossing was obtained to one 



field of the polyethylene terephthalate substrate sheet. By the roll coat method of the common 
knowledge to the field of another side of a substrate sheet, the coating liquid which has the 
presentation shown in the following table 1 was applied so that binder layer thickness might be 
set to 20-25 micrometers. 
[0021] 

[Table 1] ; 
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[0022] 

and — the web material of this example is related with total light transmittance and the Hayes 
characteristic - respectively ~ the A method of JISK 7105 ~ and ~ It examined based on the 
method of JIS K 7105. The test result was shown in the following table 2. 
[0023] 

[Table 2] 
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[0024] 

And when the web material obtained by this example was used as a diffusion sheet in a liquid 
crystal display, contact and adhesion with diffusion sheet material and a light guide plate were 
not produced. It is a luminance meter (color luminance meter BM-7, product made by TOPCON, 
Inc.) about the luminosity of a liquid crystal surface. 

Place which carried out ******** measurement It is 1300 cd/cm 3 and about 30% of luminosity 
improvement was accepted as compared with the luminosity of the conventional web material. 
[0025] 

Like example 2 Example 1, by the roll coat method of the common knowledge to the field of 
another side of the polyethylene terephthalate sheet in which embossing was formed in one field, 
the coating liquid which has the presentation shown in the following table 3 was applied so that 
binder layer thickness might be set to 30 micrometers. 
[0026] 

[Table 3] 
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[0027] 

and » the web material by this example is related with total light transmittance and the Hayes 
characteristic -- Example 1 ~ the same - respectively - the A method of JIS K 7105 - and ~ It 
examined based on the method of JIS K 7105. The test result was shown in the following table 4. 
[0028] 



[Table 4] 
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[0029] 

And when the web material obtained by this example was used as a diffusion sheet in a liquid 
crystal display, contact and adhesion with diffusion sheet material and a light guide plate were 
not produced. It is a luminance meter (color luminance meter BM-7, product made by TOPCON, 
Inc.) about the luminosity of a liquid crystal surface. 

Place which carried out ******** measurement It is 1250 cd/cm 3 and about 30% of luminosity 
improvement was accepted like the web material of Example 1 as compared with the luminosity 
of the conventional web material. 
[0030] 

[Effect of the Device] 

In the use of the optical diffusion board [ according to the light diffusing sheet material of this 
design ] in a liquid crystal display, Can exclude use of the conventional mat material, and contact 
light diffusing sheet material and a light guide plate, and do not stick them, and propagation of 
the light in the boundary of a light guide plate and a web material by the loss of the minimum 
light With, since it is carried out, The luminosity of a liquid crystal surface can also be improved, 
the still more homogeneous diffused light can be supplied to a display part, and various effects, 
such as making the display fine sight of a display desirable, are done so. 



[Translation done.] 
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